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ABSTRACT 

PURPOSE: To attain the reduction of power consumption and adaptive 
equalization by deciding transmission line characteristic from signal 
quality and inter-code interference quantity, and controlling the 
application of power sources to a switch and an equalizer. 

CONSTITUTION: The output of a signal quality decision device 104 is added 
on a transmission line characteristic decision circuit 110, and the 
equalizer 105 is started up by applying the power source when it is decided 
that the signal quality is worse, and the output of a demodulator 101 is 
equalized by the equalizer 105. The output of the transmission line 
characteristic decision circuit 110 is also supplied to the switch 111 
simultaneously, and the output is switched from the output of a decision 
device 102 to that of the equalizer 105. When the equalizer 105 is started 
up, a transmission line response {hi(K)} is outputted to an inter-code 
interference quantity detector 120, and the size of inter-code interference 
quantity is detected. The transmission line characteristic decision circuit 
110 checks the quality of the signal quality and the size of the inter-code 
interference quantity simultaneously, and disconnects the power source of 
the equalizer 105 when judging that a signal level itself is low when the 
signal quality is worse and also, the inter-code interference quantity is 
small . 
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1 

IBS <t . Bu lefflisgtc <fc 0 fflie u ic.m^^m's.t •s^'JS 
o'iiS <t fitffiw^ wTPs i Miasm u i *i eaiiis 

^$tt**iJSL/. *ii^Mm{c»-:JiirB«ia;^'C f 5^iHuia 

^SSItttW^lHlifgi, m)iBej^iiS#tt*iJSIeISScDttl:>3{c 

J: «5 wsi(DistA^Mm s nB5iaaiBg©ai;tj*«?{b-r -s 

L.*ijs^ ^ ^mmtfC *j t, i -c . su iBSff ft ^m.m-r?>m. 
ids i . HuiBmiiscc J: 0 «^ b /tm-^«r*'j^-r ?>mm 

Si. BMiB^01J^WS©W:tJ*ffli^r«#a«^*'JS-r 

^im-r u '<>'u<^ws i . BaiBfi -^d°dK i OTiasft 
i . H«iBejM3s#t±*iMi5igs©m;^tc cfc *) Mm.<Dis. 
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2 

iBSi. BiriB«ias{cj:«3«iiiu/cfi^*w^-r.s«^ 
Si. midxmm<omti^mtti,mmt. mmm. 

d°dS i «r*"JS-r S ®-^n°oM*MS i . huIBMSS i MIB 

^bg<Dm:^*S»?fi«jtc w ») »^ r ®#«r m-hr s >^ >f 

ir^^i. iaiB*iJSS®Ui::'3©fi^o°DSiHuiB^bSCDai 

ci^!^®i-r^sfi«. 

[is*:«6 ] MiBsmffi^<z)smu-^;u4isiai-r5s 
«ss® a:^j©M#n°DS i Husa^^ bs©ai;^ ^m^&m. 

iSfriB«MU--5:;I/i*>6eSISg!|t14**iJSb. 

i r H«IBSfi^^«J©a:^ i wi las^f bS©mj2g© 

5 IBtE©§m^. 
20 [i»^7] BuiB&jil8g!m£#iM[gl!{Sic^ia4r^6ii 

^.^'-r-^-^iix.^ci^^i-r-sw*^!. x«w 

*3B5iB48©Smii. 
[0 00 1 ] 

[0002] 

30 JiIiJ%^S!i. t,s*>«g)Sv;U^/N-;^7 x"i;>>5'©Jgflg:03 

Miift-^rti-s. b?c*i-jr. i?^?.ii'^i!jam©s 

(it5K:»ji^©«iiStcjn^-c jiit;^?{bS*}#o c i *s 

Sftstirt^^. Mi&^{bsi*5«*i^cft#^a^i£:>Si 

-r-S/c*. f'^ i^^f;Uft-^^fflia:7'ci-fe y-t^- (DSP) * 
Sl^S^n-So C©J:'5^cffilfe^aS©t?aiUr«, 19 

40 9 1 ^m^\mmmm^mm±m:k^m^ms[M 2-3 
ic;#jbs«?^«s;^*5X# < . «^***iJfp-rs«^ 

[0003] 

[*?9Ai<B9ioj;^i-r.5sis] 3|5:#eig©ga«)». ias 

©«ftm©PBm*^^i*o. mmmt)^^'ptj: < , f}^r>m 

50 [0004] 



3 

i> ^ Jioimtcfc w ^ Sftfi#* SIS b tiJ^ ^ -5 SfitS k: 

[0005] 2 ®^SB^«. miBsmm-^wsfi u 

[0 006] *M^3 i^d? ^l/iiMtCfct^ 

ffiSi. B«ia(i-^p°nS<!:HfflBS(iU'<>'l'<b*^6e3ll8S!|t 

tt* w^-r -5. BMHBeiiissi*tt*ij^[5i8S t . HuiBej^8§# 

[0007] *ra^4©^Bj«, ^ j\^mmicis\t) 
^sff ft ^4«if b *iJ5£-r ^ ^ -c . B« ia«{t 

^D°D« i M IBSft b ^ ^l- i *^ e> eitSS!RFl4 4 fiJ^f mi 
IBfei^^tttfiJ^SS i . mtE^v^W&M'&m 8§<D ttJ 

[000 8] *gg»5<D#feB^«. 7^-/ i;'3r;bM(itC*Jl^ 



C3) I^PSTS- 2 0 7 07 6 

4 

©W:^*fflt*rUiB*iJSS(Dai;^®m^n°DH<!:«iriB^{fc 
10 B«l3^bS©Hl;'j©fi-^a°DS<i:75>6eji3S1t14*W^ 

i *i 6 «^ 3 n S C t «r t ^ 4 . 
[0009] :^m^Q<D^mV$.. HUiBSHft-^Sft U 

20 «FSiir-s. 

[0010] *®»7©^Bj«. Hufae^ssi^M^iHi 

'So 

[0 0 1 1 ] 

c i^^-c^ ^, «issttj;'3©ft#p°DK*5s^{b-r 
si©^{c«. 1 ) ?f^iaT-^t?«^c<Si^ (^9^1- > 

$tf ) {c<t ^1©^. 2 ) iSlr^-C«Jtc < #^PJT^tc J: S 
3) *i#i??-^raT#©M^«cJ:41S^©3iiD 

[0012] c©^ ^<bS«jf'P*s^K:aii< ©» 

2) . 3) ©»^-C*€>o 1) ©JS^li. t^fbSSJimc 

T^) '^^-c*«3, ^{bS*atif'P3-t±r*5< citt^:^ 
40 amxmx&h. HI, 02©*j%?«{c*ii,ir«. 

2) . 3) ©ti^K©i5(i^^bS?rlftf'P3-a-.5cfc^«:L/. 

m^si,mfi^fj:m^ L . <t ^ £■ t, ^ cc 

». mi)agai;^j©*iMfii*i»ffl-r.sj;^cctir(ajL. ^^b 

50 liaill©^W«. «l)3Sm:^©ft#p'!,Kit^-^P^T^S 



5 

[0014] wm's=f^^tktii-ri>^mtmuv$>i> 

IfflT^-Ciia < Ji#{C J; Sig^. 2 ) li^-CW^c < 
rS=Fmic J; ^IS^. 3 ) Sl^i #-^FBl^#©M#tc ck S 

tg^©^^. c©::i?ffir«. 2 ) ©*i^«:*jc»t:siim 

t iiimmmicmtj: o . i ) . a ) ©ii^««isisai:^© 

W^ffl* . 2 ) ©«^lJ^bSa**^«i:©a* i L . 20 

1). 3) (i:>m^umtma:>nm^^Ki^u^K 

U. ^U'<Jl/©i«®K:3*-rSHfil«:+^{S< crisw 
»J. *iaill3©l65B(cJ:^>ffiSj&:^-C4>*Bim. » 

©mjs*Wo-c*jw€)©-c?s©fi;^*^ffiM5n, swra 
{0015] mmm:h<om^s'a's^^'^-ri>-f5mv:\t 

^Ot^ia0Kt?*^Hi3nfc^«3©«etf-a«rfflt<»-&:;^ 

[0016] JW±rw. ^««^i*©Hi:^*j*«f 
S;ib-c. isgiK©^#u-4;u<i:##fflT^S©^ii^«: 

J: 0 (SIISS!^©t*;tJil?r«ISO . ^©J^^*(c»-tJt» 
[0017] *Bill5©^H^W. aiaSW:t»©*iJ^fii<i: 40 

^{bsai;'3<!;©^0©)KltS*IS'^. a ) fSia^m:^;© 

b) ffliisa;'3©w^fii©^o«gJc^A5, mitmmt)<D 

Lth, -eU-C. b) ©i»^©^5»'^^bS^ii)<'P3-»±'2><t 
[0018] 2|s:MII6®#6BJ», aiigHJ:'3©*<JSfii<!: 

^{bSttl:^i©^«3©il6itS(cJ)p^. §fift#u-^.'U* 

t^ao. a ) ffli@Sa:^©«Sfii©^0*i::l>tctii#« 50 



!^ga^5-2 0 7 0 7 6 
6 

»^t,>*s. i?^bsa:^3©^0«iJ?)tc<r»i#«ir<bsa:*j 
^. c - 1 ) P^i4>«:^»3*i0'<> Ti^oSftm^i^-^ 
i lr»ffiiSg*fl3efii©a:^j«r. c - 2 ) M^i 
4>«:^0*5^<. *^-^§M^i^^•^^^**il^c»^#{a^'^b 

^omt)^. ^mii&±i^(Omt>Lh. b) . c-2) © 
J©^©*^'fbS*abf^S-B^-5J:^«:-r-5c<fc{cj:»). J: 

r fc^bs*a6f'^3 i*^ci>*i^tc«^©s®«rWor *s 

[0019] 

[ 0 0 2 0 ] la 1 «2(s:6giii 1 (om^om&'s^^TTi-tm'c 

fiJSSl 0 2{cteii-Cib6*^Ge*S<*6n/<:gHi<tJ;b^ 

sn-c^j^sns. c©*ij^s©A;^ia:t»©ii*<!:* 

C i K J: 9 , W^^MWSS 1 0 3 -CtJ^iJ^lltcfct^ ^ 

^M4its-rs. m-^fpMfiJSSi 0 4r». 
a*— siHisgi 4 1 -czi^b. -en^ip^i ©a-/>-;^7 
■i)v^i42 -cm^-r c i <fc o -c(t^u°DM4*iJS-r 

2 ©a:**5;^lr i * icitmMmM^Wi^mic:^^^. ^ c 

Lfcifi^X. :l|l ®a->'N'X7 1 4 2©a 
:^=fe*6j!PDA^a«)6n/cg|fii<i:ll 1 ©J:b«^lil8g 1 4 3 

-cibt^-r c i {c J: o -c , WSia^Ai A# i ^ <b #r fc«m 

^faW^^Mt > <k *IJ^ C/ . a:^)-r -5 C <!; *S-C tr 

[0 0 2 1 ] m#piiK*<i«s 1 0 4©a;b«ejt8§^^i4 
wsieiss 1 1 0 '^.jra^ 6n. * rm^D°DM*5Mt ^ ifijs 

•5. ^^bSi 0 5-c»-€-©<t#tcaiasi 0 i©a:^^ 

mtti,. BMssmEmm^i i o©a;*3»igi^ic^ 

js^e^bsi 0 5©a:;^j'^t^0Jfe^'5o ^{bSi0 5 

ifimn^fi^i^. fei^ JSI&S: { h , ( k ) ) ^Pa^^ 

^*feasi 2 occaj^sn, ^f-^r^T^©A/h*st^a 
sn-si'^ic^C'So isi^ss^stsfJ^iiiss 1 io©*ijiai* 
^1 otc^fp e^ss^ttffJssiHiiJS 1 101*. ^{bsi 

0 5©ia)f'PB#{cm^a°DM©^Si^F5=F^©5^^*l5I 
*Wft#U-^^l'-€-©4>©*^ffit» {M5f^c5^i'>*^l'K:-'N 

!Nfti*iJ5eieiBS 1 1 0 ij^mtm 1 0 5 ©mas* w-s i i 4> 

fc, X y 5=- 1 1 ICC J; «3 ^ti^mit^ 1 0 5 ©a:^j*i 

6BO**iJSSl 0 2©a;'3'^iW3^x.-5. tf^r^T^ 
355^ <. *i-:>fi-^a°pK3!>m''l©^«. ^{bgl0 5©Sti 



7 

S/cJsOK:. {Eai^tt*iJ3£@ffi 1 low. -S. m-^fa 

[0 02 2) ??-^pa^pat^ais 1 2 ort-c©??#p^T 

^©t^a». J':iTtcj;-5. «:;«;ffit^imi51^ 1 0 

(k) ) 4«itti-r-5. ^(c.gu--4ju«iasi 0 7 

*i> lo^iS^cD^ffl... {h, (k) } 

[0023] jj(±tcct f3 , m^ffamii^mx^t^icco^m 

i>. Ittc. ^{bS©1tfiSK:ttiS*7&>6^^i^d:4>©*i^6 

nrt » 4 *i2|s:^Bj©sj< ^zyi-itm m<Dmmistx:^m 

*)^/cJti, 3?'(tg©«fiS;W<i:'©J:'5!^c4>©-C^)^t^ /t 
<!:;?.«. S2K:^$n'5«:0^y'JJ^«5£S. SSK^S 

i)ihi>. t?fbS«:*Jli-ceiiKlt.^©*SSfilW. 132 -C 

wei^issji^s 2 0 5 «: J; i? , S3 -rweaiffiiE^ 

itSL|il!§ 309K<fci5. 04 T WeilKlSgit^lSlK 4 
0 9{cJ:0f#P.n-S. 03 -CI*. WSS3 0 4© 

ttis'jA^ejii^js^s 1 0. ^-yy^mmnrnz \ i. m 

Stg3 1 2-cltfiX$n*7 ^;Udf{cJ:»3S««^©U7' 
SJ:^K:a5£ia8S3 0 7 -CilS3-t±/cSiHi#i©M5r 

ttSKS*^ ttis 3 0 8 r-** , ^ sjc eiisstrvS:it 

Wm^3 0 9{c4Bt,>reii3gJSg«:jl^©lS^TJt'3*"; 

XA(cJ:0*j*-cc>-?.„ 04K:*jt,>r4>|s)fi|-c*S, IH 

( 1 9 8 9^|%tf©7*aT + :^lF> T^'i'^^l' nSa^ 

[0024] 05«. :4ms^2<D^m<Dmt&m^n%-rm 
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55 0 1 raisin. «3eg5 0 2{c*ji»r*6*^Dfe 

^4?)6nfciniittbe3nr*ii^rs. c©*)^s©a 

^iUt^^ttS5 3 o«smo/cfi-^©u-^>i'?:t^iiti^-s. 

mnshmmj^ms o 4©w;b<!:smu-^^i'tfeHiS5 3 0 

10 g5 0 5«mjii*gA2nriii[)-rs. ^ibss 0 

»*©<!:# {cans 5 0 i<otiitfi:mtr i, 

14*iI^!S5 1 0©Ul;'3{*In]B#K:x-r i»9^5 i l'^4>fl^ 
l&Stl. m:^}**iJ3£S5 0 2©ai:^J*^6^^bS5 0 5© 

mmjt^ { h , ( k ) } tfin^m=Fmm^ihS5 2 0 «: 
ai:t)3n, ??^PBiT^©A''Mi^a5n.sj:^«c^cs, 

iESI8S!^14*iJ^lBl8S 5 1 O©*fliai^0 1 1 Kmfo {Sii 
^14WS@8S5 1 0«. mtSb 0 5 ©ltlfp^«:«-^ 

^b^teiWSr-r-s, -eor. c ©is^tcei^i^*ij 

^y^5l HCj:f3m;^«:mS5 0 5©ai:^*»6WO* 

wsss 0 2©ti};'3'>^i^»5Si^-5). m^&mifim<. 

tfb. ai*i)^-fbS5 0 5©w;*)©**i-r4. 

ff-^p°p«*im< ^i:n«> ^?-^r^T^©^^^^><^:m■^^-<-'^ 

(C J: 6-r. ^bS©«®=S:^»T 1/ . 5 0 2 ©W:^ 

30 ^mti-n,, 

[0025] ia6«2|s@il|3©^B^©j|Jfi^^S^-rH-C 

* , At)^^ 6 0 0 e> A;*? 3 ti/tSff ft -^ttmiis 
6 0 1 -cmm^in. *IJ^S6 0 2 (C*$l>-C&6*iDfii>^ 

ii>htitcmmtim^h,xmm$ti?>o c©*ij^s©a 

:^<i:m:'3©M*<!:SCitCi:i3. *J^^M«^S6 0 3 

•^-'I'^iUise 3 o»§(tu/c«-^©u-^^i/*«iiii-r-5. 

{i-^D°pM*lJ^S 6 0 4®I±l:'3<f:Sff U'<JU^mS6 3 0 

56 0 5 w^jS^jaAsnrjittsn-s, ^^bse o 5 

■cw^©i#{caias6 0 i©Ud:^4^b-rs. e^8S 

ItlSfJ^lilKe 1 0 ©m;'3»l5lB$(CX 9^ 6 1 1 

m^$ti. a:tj*«ss6 0 2©ffi:^>*>e.si<bS6 0 5 

i^li. ^{fcfi©mjS?:W»TL. *IJ^^6 0 2©m:^^ 

tiit)-ri>. e3i8Siittt*<Msg 6 i o©$ijtsp40i 2{c 

50 TjkTo 



(6) 
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{ 0 0 2 6 ] 0 7 «*Ba» 4 <Dm^<DmMmi:7ri-rm-c 

70i-c«iS$n. *il^S7O2«:fc(,»t:*630^o«)S 

Ul^l*^'3l^ai(HlSS7 0 3'^A:^2n.5)<!:I^B#K:X'f 
5^7 1 \^At)$tl^. ^'3*^tH|5|K7 0 3r«*lJ5£$ 

7 0 4'vai:^j-rs, <i#o°DM*iJ3£S7 0 4rtt-3£^ra 

aK*'JSS7 0 4©W;^7iSmu-^^l'*IWS7 3 OCDW 

*|J«I18S7 1 o<om:^»la|B#(c;^-/^»9^i i-^i>m&$ 

[ 0 0 2 7 ] 0 8 it^mm 5 (i!)I^W©SeSSt«=S:^-rHT 

80 i-cffliS^n, *iJ5eS8 0 2{c*jt,»r*6*>cai>^ 

«)6n/cggfaiJ;b*53nr#ijS3n-5, w^ss 02© 
mtum o «itt(5iis 8 0 3 •^A:'3 3 n -& i mmic ^ 

8 0 A^m:hri>, fs^DT.«*lJ«S8 0 4T«-^^Pa 
F»3©*'MSW;^©^f?©i^€:lta'JL> -en*i*67!>>Dto 

s . ft-^n°d«*ijss 8 0 4 © m:^j tteiaiss^tiws 
iHisS8 1 o-^jn^^n. s ■r*iKstH:t;©fi#o°D«©* 

*mr^nASSt-^i*iJS3tl/ci*(C^^tS8 0 5wm 

tcmii^s 0 1 (DViti^mtt^. Bmmw^m^m 
8 1 o©tH;^3»pi^(cx-f 'j^Bi i'\^>«*&3n. m 

;^€r*iJ^S8 0 2©ai;^5!)^6^{bS8 0 5©ai;'3'^<!:W 40 
•5^Uilil8S8 0 3->.A;'3SnS. ^•5«II±1@8S8 0 ST 

<om 0 ©**s*«im u . iisig^ii-^p^psw^s 8 o 4 'n 

tii;'3-rS„ ft-^p^oSfJ^IS 8 0 4 -Ctt— ^B$rBlrt©^^b 

±-c*txtf ^{btis::'3©ft-^n°p®7:)m^ i^iJS-r fij* 

8&iti±#<JSiHiK 8 1 oa^mm^m 1 stc^-r. ej^i^ 

14*11^11188 8 1 0«, mt^B 0 5 ©«ii^B#{c*iJ^gHi 
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^ur. c©ig^«:fea^!^*iM^8 1 o*s^bS 
SOS^SiS^^Siifecc. 5»^8 1 i{cJ:oa 

:^?r#<bS8 0 5©ai:^J*^e>WCXmS8 0 2©J±1*'^ 

<bS©Si!5^^»fL.. W^S8 0 2©a:'j*ai;'5-r5. 

K:^{bS*a^ccfflt»SJ:!>*)l®-rSfc*{c, eaiSS4# 
14*1^888 1 0». M-^D°d«*s^<. *>-:>?gf^ 

S^iS-^^ ^©A/hccj:^. ^fbS©<seffl*Si>'*iJ»i-c 

[0 028] 09 6 ©^?^©ll;^^?:^-rB-C 

* -5 . A:*J^ 9 0 0 *i 6 K)l 3 n/cS«{t^«aiSS 
9 0 1-C«ia?n. fiJSSQ 0 2{cte«,>r*6*'D«?)S 

j<>6n/cgHii<!:Jt^3nr*ij^$n«.. *iJSS9 02© 

^9 1 l'^A:^3n-S, ^<3^miel8S9 0 3-C»«^3 

ti/c«-^©K D ©w«i*iimi L . mm^m^shmnm^ 

9 0 4'vai;^-rS. m-^u°pMWSS9 0 4r'«-SB$f^ 

rt©*iJ5csm:^©^"p©ii*it«'Ju. -enj&iife^j&^Dii) 

3£-r*. :SftU-^>HJimS9 3 0«S<fL/df-^ 

©U-CJU^^^ffi^^o «#p°p»*lJSS9 0 4®m:*J«bS 
{iU--i;U*^^mS9 3 0©W:^)i«eSI8S1tt4#<JS@8S9 

lo-^sn^^n, sr*iJssa:^©fi#n°p®*mr-€-n 

*5.«t,»i*lJ^5n/ci*tC^{bS9 0 5»«a?.*SA3 
tl-CiiKi-rS, mtrnQ 0 5^tt^©<i:t?{CffiiHg9 0 

1 ©tH:'3*^b-r.5„ ei*S§#i4W^[HlSS 9 1 0©m;^ 

»PI^K;>^-^ ■:'5=-9 1 l^i>mi&$tl. mt)=S:mM^Q 

^ikmv. mm^m^ffu'mmmm9 0 4^tiitir?,o m 
^ffam¥\^s9 0 4X'i,t—^mrsf^(Dmimti(DmK)(D 

SS9 1 o<Dpm=s:mi 4K:^-r. ejissittt^ij^iHiss 9 

1 0 ». ^<b?i9 0 5 ©»j<'fB#ic#iMStB;'3©m-^p°pM 
<!:lf^bHl;^©fi^<Pp». 3e>(cg:mu-cju4(3iB$«:is-4 
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